Maternal expression and function of the Drosophila sox gene Dichaete during oogenesis.
Members of the Sox family of DNA-binding HMG domain proteins have been shown to regulate gene transcription in a wide range of developmental processes, including sex determination, neurogenesis, and chondrogenesis. However, little is known about their potential functions in developing germline tissues. In Drosophila, the Sox protein Dichaete (a.k.a., Fish-hook) is a member of the SoxB subgroup whose HMG domain shares strong sequence similarity to that of vertebrate Sox2. Dichaete exhibits dynamic expression in embryonic and larval stages and has pleiotropic functions in a variety of tissues. In this study, we extend analyses of Dichaete function and show that expression of Dichaete protein is detected in the developing oocyte during early to mid stages of oogenesis. Strikingly, Dichaete exhibits cytoplasmic distribution and is not detected in the oocyte nucleus. Germline mosaic analyses revealed that the Dichaete gene has maternal functions that influence dorsal/ventral patterning of the egg chamber. Dichaete mutant eggs exhibit defects in formation of the dorsal appendages, differentiation of dorsal/anterior follicle cells, and mislocalization of Gurken protein and gurken mRNA. Dichaete protein was shown to possess RNA-binding capabilities, suggesting a direct post-transcriptional role in regulating RNA functions.